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IMAGE PROCESSING APPARATUS AND ITS 
CONTROL METHOD, AND PROGRAM 

FIELD OF THE INVENTION 

The present invention relates to an image processing appa 
ratus Which applies image processing to input image data and 
manages the processed image data and its control method, 
and a program. 

BACKGROUND OF THE INVENTION 

An image data input/ output system Which is connected to a 
network, applies image data processing to external or internal 
image data, and outputs the processed image data, is knoWn. 
As this image data input/output system, a so-called MFP 

(Multi Function Peripheral) is available. 
FIG. 2 shoWs a controller 100 for controlling the conven 

tional MFP. In the controller 100, a CPU 102, memory con 
troller (MC) 103, general-purpose bus 105, image processing 
unit 1 12, and image data rasteriZation unit (RIP (Raster Image 
Processor)) 115 are connected via a system bus bridge (SBB) 
101. 

To the general-purpose bus 105, a hard disk controller 
(HDDCont) 106 for controlling an HDD (hard disk drive) 107 
used to store image data, and a console controller 108 for 
controlling a console (e.g., a touch panel comprising an LCD 
and the like) 109 are connected. Furthermore, to the general 
purpose bus 105, a netWork UP 110 Which serves as an inter 
face for transferring image data With an external device via a 
netWork 111, to Which the MFP is connected, is connected. As 
this image data, image data of a page vector format (PDL 
(page description language), PDF, SVG, and the like) is used. 

To the HDDCont 106, the HDD (hard disk drive) 107 is 
connected and is used as a storage medium of image data. 
LikeWise, to the MC 103, a system memory (Memory) 104 is 
connected and is used as a medium for temporarily storing 
image data. As the system memory 104, a DIMM is normally 
used. 

To the image processing unit 112, a scanner 113 and printer 
114 are connected. Image data input from the scanner 113 
undergoes predetermined image processing by the image pro 
cessing unit 112, and is then input to the controller 100. Image 
data stored in the controller 100 undergoes predetermined 
image processing by the image processing unit 112, and is 
output to the printer 114. 
Upon handling image data by the controller 100, data 

input/output to/from an external device via the netWork are 
interfaced in a page vector format (PDL, PDF, SVG, etc.), and 
data input/output to/from the scanner 113 and printer 114 are 
interfaced in a raster data format. Image data in the page 
vector format input from the external device is interpreted to 
primitive objects by the CPU 102 to be converted into inter 
mediate data called DL (DisplayList), and the intermediate 
data is input to the RIP 115. 

Since these image data are temporarily stored in the system 
memory 104 in the controller 100, many kinds of data such as 
raster data, page vector data (PDL, etc.), DL data, and the like 
exist on the system memory 104. 

The HDD 107 stores image data input from the scanner 113 
and raster image data rendered by the RIP 115 as image data. 
Of image data to be handled by this MFP, bitmap image 

data has a large data siZe. For this reason, the bitmap image 
data consumes many system resources such as the memory 
siZe of the system memory 104, the bandWidth among the 
general-purpose bus 105, HDDCont 106, and HDD 107, and 
the like. The processing speed of the system demanded by the 
user is increasing year by year, and system resources required 
to meet such demands are ballooning. 
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2 
Hence, an image compressor/decompressor is prepared in 

the image processing unit 112 or the RIP 115, and image 
compression processing such as JPEG or the like is applied to 
raster image data input from the scanner 113 and bitmap 
image data described in PDL data. In this Way, a system Which 
reduces the load on the system resources is proposed (for 
example, Japanese Patent Laid-Open No. 1 1-224331). 

Meanwhile, users recently require higher image quality of 
output images. As one of solutions to such requirements, a 
high-resolution technology (high-image quality technology) 
for image data has been promoted. When the aforementioned 
image compression processing such as JPEG or the like is 
applied to such high-quality image data to suppress the load 
cost on the system resources, deterioration of image quality 
occurs. For this reason, improvement of a compression ratio 
by the image compression processing and the high-image 
quality technology normally have a tradeoff relationship. 
Hence, it is required to suitably attain these tWo objects at the 
same time. 

Vector conversion for converting a scan image (raster 
image) into a vector image (image data in the vector format) 
is one method of solving this problem. For example, a raster 
image/vector image conversion processing unit is incorpo 
rated in the image processing unit 112 in the prior art shoWn 
in FIG. 2 to convert a raster image into a vector image. 

With this vector conversion, a raster image scanned by the 
scanner is processed so that a text part is converted into 
character codes or outline data, straight lines and curves of a 
thin line image, illustration, and the like are converted into 
functions, and a table and the like are processed as table data. 
Hence, high image quality can be attained in text and thin line 
reproduction. 

Since image data is converted into codes or functions, the 
?le siZe to be stored becomes very small. Upon executing a 
data transmission function, the time required for transmission 
can be shortened since the ?le siZe is small. In addition, the 
load on the system resources is reduced. 
A system in Which the image processing unit 112 incorpo 

rates the raster image/vector image conversion processing 
unit can contribute to a data siZe reduction and high image 
quality of a scan image, but it does not provide any contribu 
tion to image data received from the netWork 111. Normally, 
image data received from the netWork 1 1 1 is image data in the 
vector format, Which includes data obtained by pasting an 
image separately scanned by a scanner by an image process 
ing application on a terminal such as a personal computer or 
the like. An image of such type is the same as a raster image, 
since its entity is not converted into character codes or func 
tions, although it is called image data in the vector format. 
Some types of picture draWing applications output a bit 

map (raster) image by converting objects (text, image, and the 
like). For these images, a method of reducing the system 
resources as in a scan image remains as a problem. 

SUMMARY OF THE INVENTION 

The present invention has been made to solve the above 
problems, and has as its object to provide an image processing 
apparatus and its control method, and a program, Which can 
ease limitations on the system resources of the entire system. 

According to the present invention, the foregoing object is 
attained by providing an image processing apparatus com 
prising: 

input means for inputting image data; 
determination means for, When ?rst vector image data is 

input from the input means, determining Whether or not the 
?rst vector image data includes a raster image data expression 
Part; 
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conversion means for converting the raster image data 
expression part into second vector image data based on a 
determination result of the determination means; and 

generation means for generating fourth vector image data, 
based on the second vector image data converted by the 
conversion means, and third vector image data other than the 
raster image data expression part in the ?rst vector image 
data. 

In a preferred embodiment, the apparatus further com 
prises: 

storage means for storing the fourth vector image data 
generated by the generation means; 

rasteriZation means for rasteriZing the fourth vector image 
data stored in the storage means into raster image data; and 

output means for outputting the raster image data raster 
iZed by the rasteriZation means to an image output unit. 

In a preferred embodiment, the apparatus further com 
prises: 

a driver for receiving the ?rst vector image data from an 
application and outputting the fourth vector image data to an 
image processing system, and 

in that the driver implements the input means, the conver 
sion means, and the generation means. 

In a preferred embodiment, the input means inputs the ?rst 
vector image data received from an external device via a 
network. 

In a preferred embodiment, the apparatus further com 
prises: 

intermediate data generation means for generating inter 
mediate data required to generate raster image data for 
respective objects Which form the fourth vector image data 
generated by the generation means; 

rasteriZation means for, When a storage area required to 
temporarily store intermediate data generated by the interme 
diate data generation means in a storage unit cannot be 
assured, rasteriZing already generated intermediate data 
stored in the storage unit to raster image data; 

second conversion means for converting the raster image 
data rasteriZed by the rasteriZation means into vector image 
data; and 

control means for controlling the intermediate data genera 
tion means to generate intermediate data of the vector image 
data converted by the second conversion means, and control 
ling the storage unit to store the generated intermediate data 
of the vector image data converted by the second conversion 
means in place of the already generated intermediate data. 

In a preferred embodiment, the rasteriZation means raster 
iZes intermediate data having an identical attribute of the 
already generated intermediate data, stored in the storage 
unit, into raster image data. 

In a preferred embodiment, the apparatus further com 
prises: 

designation means for designating Whether or not a raster 
image data expression part included in vector image data to be 
processed is to be converted into vector image data. 

According to the present invention, the foregoing object is 
attained by providing an image processing apparatus com 
prising: 

input means for inputting vector image data; 
intermediate data generation means for generating inter 

mediate data required to generate raster image data for 
respective objects Which form the vector image data input 
from the input means; 

rasteriZation means for, When a storage area required to 
temporarily store intermediate data generated by the interme 
diate data generation means in a storage unit cannot be 
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4 
assured, rasteriZing already generated intermediate data 
stored in the storage unit to raster image data; 

conversion means for converting the raster image data ras 
teriZed by the rasteriZation means into vector image data; and 

control means for controlling the intermediate data genera 
tion means to generate intermediate data of the vector image 
data converted by the conversion means, and controlling the 
storage unit to store the generated intermediate data of the 
vector image data converted by the conversion means in place 
of the already generated intermediate data. 

In a preferred embodiment, the rasteriZation means raster 
iZes intermediate data having an identical attribute of the 
already generated intermediate data, stored in the storage 
unit, into raster image data. 

According to the present invention, the foregoing object is 
attained by providing a method of controlling an image pro 
cessing apparatus, the method comprising: 

an input step of inputting image data; 
a determination step of determining, When ?rst vector 

image data is input in the input step, Whether or not the ?rst 
vector image data includes a raster image data expression 

Part; 
a conversion step of converting the raster image data 

expression part into second vector image data based on a 
determination result in the determination step; and 

a generation step of generating fourth vector image data, 
based on the second vector image data converted in the con 
version step, and third vector image data other than the raster 
image data expression part in the ?rst vector image data. 

According to the present invention the foregoing object is 
attained by providing a method of controlling an image pro 
cessing apparatus, the method comprising: 

an input step of inputting vector image data; 
an intermediate data generation step of generating inter 

mediate data required to generate raster image data for 
respective objects Which form the vector image data input in 
the input step; 

a rasteriZation step of rasteriZing, When a storage area 
required to temporarily store intermediate data generated in 
the intermediate data generation step in a storage unit cannot 
be assured, already generated intermediate data stored in the 
storage unit to raster image data; 

a conversion step of converting the raster image data ras 
teriZed in the rasteriZation step into vector image data; and 

a control step of controlling to generate intermediate data 
of the vector image data converted in the conversion step, and 
controlling the storage unit to store the generated intermedi 
ate data in place of the already generated intermediate data. 

According to the present invention the foregoing object is 
attained by providing a program for making a computer 
execute control of an image processing apparatus, compris 
ing: 

an input step of inputting image data; 
a determination step of determining, When ?rst vector 

image data is input in the input step, Whether or not the ?rst 
vector image data includes a raster image data expression 

Part; 
a conversion step of converting the raster image data 

expression part into second vector image data based on a 
determination result in the determination step; and 

a generation step of generating fourth vector image data 
based on the second vector image data converted in the con 
version step, and third vector image data other than the raster 
image data expression part in the ?rst vector image data. 
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According to the present invention the foregoing object is 
attained by providing a program for making a computer 
execute control of an image processing apparatus, compris 
ing: 

an input step of inputting vector image data; 
an intermediate data generation step of generating inter 

mediate data required to generate raster image data for 
respective objects Which form the vector image data input in 
the input step; 

a rasteriZation step of rasteriZing, When a storage area 
required to temporarily store intermediate data generated in 
the intermediate data generation step in a storage unit cannot 
be assured, already generated intermediate data stored in the 
storage unit to raster image data; 

a conversion step of converting the raster image data ras 
teriZed in the rasteriZation step into vector image data; and 

a control step of controlling to generate intermediate data 
of the vector image data converted in the conversion step, and 
controlling the storage unit to store the generated intermedi 
ate data in place of the already generated intermediate data. 

Other features and advantages of the present invention Will 
be apparent from the folloWing description taken in conjunc 
tion With the accompanying draWings, in Which like reference 
characters designate the same or similar parts throughout the 
?gures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are incorporated in 
and constitute a part of the speci?cation, illustrate embodi 
ments of the invention and, together With the description, 
serve to explain the principles of the invention. 

FIG. 1 is a block diagram shoWing details of a controller for 
an MFP Which forms an image processing system according 
to the ?rst embodiment of the present invention; 

FIG. 2 is a block diagram shoWing the arrangement of a 
conventional image processing system; 

FIG. 3 is a diagram shoWing the processing ?oW upon 
printing data transferred from a netWork in the image pro 
cessing system according to the ?rst embodiment of the 
present invention; 

FIG. 4 shoWs an example of document data transferred 
from the netWork according to the ?rst embodiment of the 
present invention; 

FIG. 5 shoWs a description example of vector image data 
according to the ?rst embodiment of the present invention; 

FIG. 6 shoWs an example of vector image data including a 
description of raster image data according to the ?rst embodi 
ment of the present invention; 

FIG. 7 is a ?owchart shoWing the processing How of a 
raster/vector conversion unit according to the ?rst embodi 
ment of the present invention; 

FIG. 8 shoWs an example of block information according to 
the ?rst embodiment of the present invention; 

FIG. 9 is a vieW for explaining vector conversion according 
to the ?rst embodiment of the present invention; 

FIG. 10 is a vieW for explaining vector conversion accord 
ing to the ?rst embodiment of the present invention; 

FIG. 11 is a block diagram shoWing the arrangement of an 
image processing system according to the second embodi 
ment of the present invention; 

FIG. 12 is a block diagram shoWing the arrangement of an 
image processing system according to the fourth embodiment 
of the present invention; 

FIG. 13 is a vieW for explaining conventional fallback 
processing; 
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6 
FIG. 14 is a vieW for explaining fallback processing includ 

ing raster/vector conversion processing according to the 
fourth embodiment of the present invention; and 

FIG. 15 is a vieW for explaining fallback processing includ 
ing raster/vector conversion processing according to the 
fourth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present invention Will noW 
be described in detail in accordance With the accompanying 
draWings. 

First Embodiment 

[Apparatus OvervieW of MFP] 
FIG. 1 is a block diagram shoWing details of a controller for 

an MFP Which forms an image processing system according 
to the ?rst embodiment of the present invention. 

In a controller 1 for controlling an MFP 1000, a CPU 3, 
memory controller (MC) 4, general-purpose bus 6, raster/ 
vector conversion unit 14, image processing unit 15, and 
image data rasteriZation unit (RIP) 18 are connected via a 
system bus bridge (SBB) 2. 
To the MC 4, a system memory (Memory) 5 is connected 

and is used as a medium for temporarily storing image data. 
To the general-purpose bus 6, a hard disk controller (HDD 

Cont) 7 for controlling an HDD (hard disk drive) 8 used to 
store image data, and a console controller 9 for controlling a 
console (e. g., a touch panel comprising an LCD and the like) 
10 are connected. Furthermore, to the general-purpose bus 6, 
a netWork I/F 11 Which serves as an interface for transferring 
image data With an external device via a netWork 12, to Which 
the MFP 1000 is connected, is connected. 

Note that the console 10 alloWs to input execution instruc 
tions of various kinds of processing of the ?rst embodiment 
(to be described later), and displays an operation screen used 
to display operation results and the like. The user can imple 
ment various operations via this operation screen. 

To the image processing unit 15, a scanner 16 and printer 
17 are connected. Upon handling image data by the controller 
1, data input/ output to/ from an external device are interfaced 
as image data in a vector format (PDL, PDF, SVG, etc.) (to be 
also referred to as vector image data hereinafter), and data 
input/output to/from the scanner 16 and printer 17 are inter 
faced as image data in a raster data format (to be also referred 
to as raster image data hereinafter). 
[Data FloW Upon Printing] 

FIG. 3 is a diagram shoWing the processing ?oW upon 
printing data transferred from the netWork in the image pro 
cessing system according to the ?rst embodiment of the 
present invention. 

Note that this processing How is implemented by operating 
respective building components Which form the MFP in col 
laboration With each other under the control of the CPU 3. 

(S31): The netWork I/F 11 connected to the general-pur 
pose bus 6 receives vector image data from an external device 
connected to the netWork 12. The netWork I/F 11 transfers the 
received data to the system memory 5 via the MC 4 connected 
to the SBB 2. 

(S32): The vector image data stored in the system memory 
5 is read out by the MC 4, and is transferred to the raster/ 
vector conversion unit 14 via the SBB 2. 

The raster/vector conversion unit 14 determines Whether or 
not the vector image data received from the netWork 12 
includes a raster image data expression. 
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If the raster image data expression is included, the raster/ 
vector conversion unit 14 executes vector conversion process 
ing for converting the raster image data expression into vector 
image data, and Writes back the converted vector data to the 
system memory 5 via the SBB 2 and MC 4. 
On the other hand, if no raster image data expression is 

included, the raster/vector conversion unit 14 Writes back the 
vector image data to the system memory 5 via the SBB 2 and 
MC 4 intact. 
By executing the processing of the raster/vector conversion 

unit 14, the data siZe of image data received from the netWork 
12 can be reduced. Since character code conversion, function 
conversion, and the like are applied to that image data, its 
image quality drop can be prevented. Details of this raster/ 
vector conversion processing Will be described later. 

(S33): The vector image data Which is Written back to the 
system memory 5 is stored in the HDD 8 under the control of 
the HDDCont 7 connected to the general-purpose bus 6 via 
the SBB 2. By storing the vector image data in the HDD 8, that 
data can be output by changing its page order or it can be 
stored in the MFP 1000 as saved document data. 
The vector image data stored in the HDD 8 is read out again 

by the HDDCont 7 in synchroni sm With the timing of a printer 
ready signal sent from a CPU (not shoWn) in the printer 17, 
and is temporarily stored in the system memory 5 via the SBB 
2 and MC 4. 
When the readout vector image data is directly output from 

the HDD 8 to the printer 17, it cannot often be guaranteed to 
output that data in synchronism With the printer 17 due to 
insuf?cient access speed of the HDD 8 and the degree of 
tra?ic congestion on the general-purpose bus 6. For this rea 
son, before data transfer in synchronism With the printer 17, 
the vector image data for one page is spooled in the system 
memory 5, thus guaranteeing a real-time throughput. 

(S34): The vector image data stored in the system memory 
5 is read out via the SBB 2 and MC 4 under the control of the 
CPU 3, Which interprets commands that describe respective 
objects of the vector image data. As a result of interpretation, 
the vector image data is converted into intermediate data 
called DL (DisplayList) data Which represents rendering 
objects, and the converted data is Written back to the system 
memory 5. 

If the vector image data includes a raster image data 
expression, the raster image data expression is not converted 
into intermediate data and is Written back to the system 
memory 5 as raster image data, thus requiring a large memory 
siZe. HoWever, according to the present invention, since raster 
image data can be minimiZed in S32, consumption of the 
memory siZe can be reduced compared to the conventional 
system. 

(S35): The DL data spooled in the system memory 5 is 
transmitted to the RIP 18 via the MC 4 and SBB 2 in response 
to an activation signal sent from the printer 17. The RIP 18 
renders the DL data into raster image data, Which is trans 
ferred to the image processing unit 15 via the SBB 2. 

(S36): The raster image data generated by the RIP 18 is 
transferred to the image processing unit 15, and undergoes, 
e.g., the folloWing processes. 

1) Correction processing of colors and densities of an out 
put image in correspondence With the printer characteristics 

2) Tone conversion processing for performing tone conver 
sion of an output image by quantiZing image data 

3) Frequency conversion processing required to output an 
image in synchronism With printer I/F clocks 
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8 
The raster image data Which has undergone the image 

processes 1) to 3) in the image processing unit 15 is trans 
ferred to the printer 17, and is printed out onto a printing 
medium. 
[Raster/Vector Conversion Unit] 

Details of the processing of the raster/vector conversion 
unit 14 Will be described beloW. 

FIG. 4 shoWs an example of the document data transferred 
from the netWork according to the ?rst embodiment of the 
present invention. 

In FIG. 4, the WidthWise direction of the document data is 
de?ned as an “X” direction, and its longitudinal direction is 
de?ned as a “Y” direction. Document data 401 may include 
one of vector image data, vector image data including a raster 
image data expression, and raster image data. 
A description example of the contents of the document data 

401 When it is vector image data Will be described beloW 
using FIG. 5. 

FIG. 5 shoWs a description example of vector image data 
according to the ?rst embodiment of the present invention. 

Referring to FIG. 5, reference numeral 501 denotes a docu 
ment setting command part associated With the settings of the 
entire document data; 502, a text draWing command part; and 
503, a picture draWing command part. 

Details of the respective draWing command part Will be 
described beloW. 

In the document setting command part 501, reference 
numerals C1 to C5 denote commands associated With the 
entire document. Therefore, each of these commands C1 to 
C5 is assigned to only one position per copy of a document. 

These commands associated With the entire document data 
include, e. g., a character set command (font designation com 
mand), a scalable font command (a command used to desig 
nate Whether or not a scalable font is used), a hard reset 
command (a command used to reset an old printer use envi 
ronment), and the like. 

Note that Cl is a document setting start command. C2 is a 
command used to indicate the output paper siZe of document 
data. In this case, “A4” is set. C3 is a command used to 
indicate the orientation of the document data. As the orienta 
tion of the document data, portrait and landscape are avail 
able, and portrait (PORT) is indicated in this case. 
C4 is a command used to indicate the type of document 

data, i.e., Whether document data is formed of page vector 
data or tile vector data. In this case, page (PAGE) is set. C5 is 
a document setting end command. 
C6 to C22 of the text draWing command part 502 and 

picture draWing command part 503 are various commands 
required to output document data. 
C6 is a command used to indicate the start of a page. C7 is 

a command used to select the type of text font. In this case, a 
font set With the number “1” is selected. C8 is a command 
used to set the font siZe. In this case, the siZe of “10 points” is 
selected. 
C9 is a command used to set a text color, and to indicate 

luminance values of respective color components R (red), G 
(green), and B (blue) in turn. This luminance value is quan 
tiZed to, e.g., 256 levels ranging from 0 to 255. In this case, (0, 
0, 0) is set. C10 is a command used to indicate the coordinates 
of the text draWing start position. A coordinate position (X,Y) 
is designated to have the upper left corner of a page as an 
origin. In this case, the command is set to start text draWing 
from a position {10, 5} ofthe page. C11 is a command used 
to indicate a character string @(XXX . . .YY . . . ) to be 

actually draWn. 
C12 is a command used to indicate a paint color of a plane 

upon picture draWing. The color can be designated in the 
















